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(54) [^?g©*«;] ^^x/t<x*±r;^©iKS*fe 



(57) imm 

mm] mmmzttsmmr'U xmz, 

t ix. ■&®mfuzm.Lxmt>tih. mm&A o 
\,zmmm&. &&s&<nm. wmtizvfcnm. 
izMz.izitfmbtix^&mmm (low k ) m 
mkm^h^xmmi-hzt^mt u m^m^m 
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mmmt. 

WSimmbMtM&bnlBrMS&MV 7 b m 
I. 

ft, »*JJ!2fc:Ett«T^Mx. 

[M*jf4] fiMffiitte. /7yyi*t&s, ft* 

ft . If *S 1 fcf Ef^r' W * . 

[HM7] fflB^ftfi. 3. 0JSlTtf>»«*£*t 
ft, lf*HlfclEttOrVUx„ 

[ff*Jl8 ] frlE«-aK«&JfMT-§ ftfffiJ: D&ft 
M(±. 7/k$~^A, y'jny, £<J:J>"Cu3 GeiD 
&ft3¥*^MK$ft£^&< kt lo<otm^tr. It 
*JSlfciBtttf>-f;'W.x. 

[ff*Jl9 ] fflefcDftft#frk, 

0 fc.Sifctt^ y 7Jf k . 

£ ft tt«J: 9 &ft if k ft £»T ft IS 

TZhmn^mz, mmmftt . mm**)* 

imm o] fr3&£##ii. mmmcow^Hz 
jffi&tih. if 9 tciE«o2r8c. 

■ft. 

£&ft*SSitt£^j£-fftIgk, 
JLmttS. ff*iS9KIE«^ft. 

[if*«i 3] mttmitmm$X'*htt®ii. r 

y'jay, Cu 3 G e i O&ftffc^StR 

sn^:3r<kt) lootm***, m^miztmo 
urn. 



A'«J7fc««L7V>ft. *ft. 
[0001] 

T'UzimL, mz, mmmm&xvmmm 
izmz. 

[0002] 

mmm] m mm, axt/mmmmzh^ 

£*^ft*:^3£vWy*VT4 7£^£TV>ft. j# 

ft*, Jty&AZt') <mizJMt&.ZbiPCZ 

K£trCV^ft k *<0^S*ifc«*g»«B- (fcitf. 
.— flStiis /4 X- A Sa-f-f (immunit 
y) ) a>&*#Wii. J: 0«vvfflSMS8SIW)ftStt. - 

[000 3] LfrL&#£>, «*SWt:fi#fia«BfiK 
ft**, ffiS«8B»<Ott*S*ifcS8fitt, IgR&ttSM) 

CD**r^i>;? yxZM'Uzt&tzMz^ ffifM* (mi 
tf, k = 3. 0OT) ^*-TfM**\ SBS$nt^ 

i»„ mtz, mt. ttw&tm<r>*titeb'&mm&x'% 
^ttmbmtx, mM^mcomA^i. m&xv 
&cr>± 0 %mmnm®bmix . m^commA 
&miz* ~>xh-i ^iift x 0 %yu-tx<7)w.m zmx 
~tz>zLb t j:< , mm®mzm%m&z*i ft z b m 
frix\,^. m\iztz. ysmmoM: mz7>u$~ 

[00 04] L*»U**<fe» #*ftfifj§tcH;fc*i 
T^ft t » iffc, l»*fcJ4*«iflrtE , CllMfct«ti. 

oKmim^x^Kteiszti. fflt=f*Mm*. -m 
iz, imzmmztiztf. mmtwzm, wumzm 
-yxMLLmfrbx-hh. m^x. m^itmnsm. 
®mzmmm.wz±mm<mw8L\i, m^co-h 
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[0 0 05] f£oT,'-*fc. if*Jf (Witf. 9*9 

frttiiiSMLfyffr) , mm, a xx/. m*.um& 

£lirn-b:XtfM£ #3 L < £5 . ffiiOiSW* 'J 7 
WHS***. tt^n-CfcO. fflv^fift**, £<9«fc 

poii. fyfiu&xx/mtfi>f)wti%+#tzm 
mmmrn. mmttdt*zm>z-£h<?>iz+ft%v 

y * - j WOBfcJBfc* ft fKitq ft ft . 
[0 0 06] 3 4>C, Jfelfc^'UTS-^tfCltti. WHO 

t . tmrnrnzmmmt z t 
zv&iz-o^xn. vxj\»t>r<i xzixztitzi-vr 
x-fo-ox. tm<n : s-)\'W l §-z-t>tv&^kmm<?)£x<7> 

£t, zoztte. mnmmmcDmmm&tszttf 

z\^mmhktxi>. writ. mmtiwxotcM 

<7)ffim<7)M^t& (critical dimensi 
on) tWt&MzQdLO. 

[0007] ttz, mnmuK 'j?ix'h*ki$>t. s 
&hxv{i*rtmmtf* Mjcf&zkmfrh. zv) 

mmzhtz^x$Lih. zcommtK ±tix. dms. 
mm>*%tsimzmminmmmmx'h htax 

If. WMfe (criticality) Cjft ft^fiE 
[0008] 

[fS%WBifeLJ:di:*fti*ffi] Sot, *m?>m 

it. 4&xv/*t:itwm0)t&SBi&m±-th0)izit%tz 
ti. mMm®mzfflm&3Abt5Xi/7ti-tx(r)im 

[0009] *»WOflfiWB«tt, M»ift«:*tf**II] 

yr*aflw*ikfc**. z<r>m$v<vTit. mmm 
<rm\tt. miito&TiMtgitkiimizmikti. 
[ooio] *»*oafcfflw>Bw«. »n«s<soiHfc* 



nmft<om%&xi//itttA<.nmLt:i&mthim 
ft. 

[0011] *»H«94fcflW>B«tt, ^ffrfyW* 
[00 12] 

[HH£JSifc*ftfc*>tf>*»] *#^£*i6'4>feJ:tf 

it(i. (dense material) i 

O&ft/lJ: . 18R*fcJi*^SPaETaaiOK (self 

-limiting) ncmiMtiiii^M'cs *tm 

[0013] *»WSi:J:Wf, mX O&ft* 
ttfc . SSSfWcfc 0 fcftSMfcn' VTMk. Wmttti 

mm;x'&e®\mmzmmtmmmx'Z im x 

mm-htme&xmkZiiZ; mmmmm*m 

*#&xi/i&®i'<VTk<Dmzmi&. *mfcTJ^x 

[0014] *ffli<?)Zt>%mmzxtu&. mmttz 
&*<r>ttX'&3®mmzmmmmi:BfcX'$ &ttm 
mitthxm^. mw. mtwrizmkix 

iv6, ^#t>U XftCO$m'<VT<?)Z<7)18> ( i n- 
s i tu) ®sEUmtf5-tt>tlh. 
[00 15] 

[HBflonsfe<o^] ait. *mmwm 

ttmmmmii. y^ytoxwunttsmm^x 
vmttmm&comtizm-mms-i t i><ox-ht 

tix&i. %m%t,zxtin. ttfflommsxvmtoz 
■YftX'hhZ k tffifrhX'hb o . ttz. mmttzmw 
ti, nmc^^y ■ yv-tMzXix&f&ztihtf. 
mmmix vtchmzmmjfx'mhzktfx-* * 
zkzmmt^X'hh. t%bt>. vvy^axif/ 

tHWU TWzBtf&titz-yvi'ymfck ^-hzkh 

t-# . m<vmn±.izBf8.ztu*-v isK-is 3 ymx'tm 

frtitzmWk^Z>Zk{>X'$h. 
[ 0 0 1 6 ] § fet. m-KU -7-&XT/ 

zummtbox o %mmm ( "i ow k- , k= 
3. oHT>*rauu ufLtf. m&vzv, mt* 

izUMLX. mm&Xl//£tdi*(?>mLlzttLX'£$> 
vn* U r-C* ft i k t «ft LT v»* . ffiffiEft ^SPSrW-t 
ft, ^xyN*^^>fx$^f-yr«i. ^t, iS^m$ 
tm^ffl^feiiftk, «BKfk*«tt-r«tt^t-v\ Z(r> 

mazmh^Mmt. 9y?>v&xi// twm.it? 
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y?)l<r)£ o SrMfflE&JRA'y 7 ( Z<7) X o &Ay 7 
[00 1 7] ftoT, «HBSI»WJii«*a* 

U7« ffjitn. ffl^jt^a^ft^^j 
7i) i: . mmmmx ? t % . ; 

MRIWfiaii^*J«*S**Ji«fPOttfiJ: Oftl> . *? 

&Ay71(i. OTfcBfflfcSWtSiSfc. ttffi&P 
tt#$ftX^6iSfflKAy7l<0Tli: LTffMSft 

s. (tot. ee»w«MCft{4. K*afcj±*# 
wmnvmtto ±im^x\^mm*wmh m 

X?£ < . ■ affilftJt WlSlMfiKWRtfJA y 71WC£ t 
[00 1 8] fcte, H*. H£*BLT. *fWi£ffl^ 

■tt. m^itzffimi., 2^cr>mmm i on xx/ 20 
zffii. &tm&miz, mmzfmztitzyiisymw 

vmmtx'&mz^mit-f&ztizxix. usswttr? 
ffimmi,z%im%mfc : £Bf&-t i ?-?>■> ■ ru^x\t, 

H&lz. ffisrc&h. miitfz. Ayr* 
[00191120 ftO«ftttBi3 0«, 3tt8ft 3 2 

fcitx a>t 7aw 3 4 Sr^r-ri. , \->m>h¥~fivy~?i' 
vfflkx-hh. m^ltzXo^ uort^vyyi 

u\ mmzmtix^2>$><cr>ijmxBf&.zti&> z 

?--y?zixrzMW(vimi¥m±.iz&v&--m<?)vx 
^yy ■ Tv-txteXi/Jivi-y?' ■ rotxt, jgft 

HRt, m^fi^mmm mz. ^mw-^mm 

k . W&fiffi&S LXWm& KfrdZktfX'Z&T 

[o 020] &ffimt>timmzti&~m%y~?i'y 
$.tz\±yy)\,y-?isy ■ Tv*xi,z]3^xm^t>ti&<® 
fceynmi.. *wn<nf88m%9m,zk ~>x\mwxu 
%\,\ *%m*. tmfc<m&mzB&.zti& 
mmizmfezti-f , mmiz^xmhtitzmmmmz 



uflmffiz-hh. z<7>£i%$mm 
mz^x<v*mn®m%mm£k ^xit. arc 

[0021] *5fflBt*^v^T. mmmmikt&z 
<r>^~ h^oms?x vi-y7°im%mmm 1 2 (x- y 

f-fe itf/ifciiSfaffchlfc LTfi-ffl-f !> ) iSEi 

•t*. 1 2*m^x. WMmfMzmm* 

t»Mi 1 o unas 1 4 *%M$ft& . mz. 
Wot. (witf. Wi-^) , ^f^ise 

If, Cu 3 Ge) M 

(CVD) teiot, Dfl»W|*lffllfc:tStt« «1.6*»JS 

rtu>yisz5-i&<wz+ftX'h&m<o. mi OOAOT 

[0022] a*:, is^ffira (mm, 9 yftu&x 
if/ttz\m\wy?)V) x<o%m&'<v7mi8 

ttf-\i. ] 0t£hZ<r»V)7miS*<kteZk\,t. KUfcJ: 

v/t tzteKvm.iztiLxm.-th z k tf$&t>tix\^ 

mk*&tZit&Vy*-/V<r>£o%mtf*kt 
&ZkZMM$,t^X'#>l. 

[0023] mz. wmconwmtiK 
ti. nsmmmt%wimtzim<7)ffii&4 0 mutt, mc 

4 2^ (Witf. ^7) cDBfMcOfiS 

7%tl. IMLtzTu-txZm&l^ -IHI»24Srrt» 
Ay TM2 6 1 , K»«tm i 0*Stttt/^y 71 

2 8k'*jB*u m*4T3 4, mm 2. m^xmt 

[0024] H^Lfc^iSflBiTU. MflBij&ggjSS^ 
SDOaortffll* 1 . S^S»^ckD'5rl»felKA'y7t, ft 
illMt*i»flW4tf»J: 0*6 Ay 7]»k X' ftm $ 

^•c i t . wsriwk-r mm tz&MK 

ffiii*ll : 0, 2 0Sr^LTteiX§tl, AU7K16, 

2 6 Kit7i> t , szmmmzmmtmmmztL 
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< , 4iS««fifl«VN* y tji 1 8 . 2 8 rt^^Pfi 

[0025] Jfflf|&&!I 7 7 HRK. 

[0026] ztiizft lt. muftv&xnttm*. m 
?yxJi. ffi!^$*mo* & £ t feu o t« 
a rtm T*mimztifzwsi.m%m&t<7)&mz 
r4 2fc*rtftAijTii2 6<o«jjai, ««3i4o^ 

>nM TSSRfcJ: & A*y rK2 6 rtOKftfcBK^fc-H* 
>J 7 . A 'J T!1T'*> & \ Hi; < 'J 7WrC£ t 

[ o o 2 7 1 m» lj^<i k -w&mm 

b. ZvWzm&LZti^XV&eMjEkZS-l&Zktf 

®Li*?t^mmmtmi)K mmtLxm^tiht 
zxi>. mmcoMMziz,git£mnmzW5<\ +<, 

wxz^mZs ^&m*o\B#%i> 
<?>iz%h. *mi*. tmm&mmmmz. m?m 
w&ik<emtizbttt** mmmmzaxv;4 

[0028] tttbtLx. *micommzmixy.T 

( i ) mat. mmmt. immmtmsmmt 

m®mtnx Y )%&mt. wmttzii^^Tx 
&tt\mizmmmzBi8X'Z&tim wimt 

( 2 ) M^«|jioaffl±fc:ffi^f -v -v $ Uzffit 

a. ±ie ( i ) kibs^t^mx. 

( 3 ) mffim* yTJi, S-ffc^J: ■JJEBSSti* . ± 

te (2) fcte«ww*. 

( 4 ) HMfifjIkt ^v^ttr**. Jblfi ( 1 ) 



tZ s a m<7)T'U X. 

( 5 ) mmmmmt. ynwisywteht* ±ie 
(i) we**>t/w*. 

A'urm. ±te ( i ) (c£tto?A4.x. 

( 7 ) WIB*eiW«i» 3. 0KTO»«*^*t6. ± 
K(l> CK**)-?'^*. 

( 8 ) mraBiKfl:ft&»j£?& **mj: o^iwi. 
»t*wfetik&te< b t lowtmm, .hie 

(I) Cffit&ar^*. 

( 9 ) MJ: 0.=3r«**k . S»JB»m«t 9$r$ffift/<'J 
7/ffc, S?«i^{i*^#tt-caE0JRBW(c«iIS?^ 

mimx v%h*to&ixmm&>^)Tmb<rm£.WL 

(t£>. ! m#T'Wx£9B£ti>1j&. 

do) msmsmmi.. mmmvw&mzB&z 
tih. ±ie (9) tciemo^a. 

(II) MISfflJ: D=5rS**<^ffi±t«a^f-v yTS: 
JWW-frlgfcSfcfc-Mr. ±E ( 9 ) fcE«^^. 

(12) «nBM«*J3 J:tfltiE*-^»*±fc. § L>%h 

m.wmmhiMb. mm Mtht/mtiwiz. § 
te&mism&ZBfctixnz-kts. ±ie ( 9 ) te 

(13) i»iH«aKfl:ft*»»a"r#&*m<i, r;us^ 

>>A. x'jr?y, Cu 8 GeiO^*S^a«!S*lfc 
^< b t> lmmZHts. JJB ( 9 ) fclBS8<0* 

Sao 

(14) *MlflSTA>f XrtcoKSc^''JTcO-ec7)^giE^r 

[Hfflwom^UiBfl] 

[Hi ] *mmmmm%mmmiz£-&mm 
wm&<r>mim%Lmzm.mm®x'h&, 

io 

12 >\-Y~?X9 

i4, 24 mas 

16, 2 6 A'UTH 
18. 2 8 A-iJTi 

2 0 

30 mwmm. 

3 2 9flc 

3 4 fflnMT 

3 8, 4 2 Stt^^ yT* 

4 0 ^V^>^|#(fflflBi) 
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